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© Glycosyl derivatives end use thereof. 

® The invention provides a compound of the formula flV R.O-*rM^u^i_^/ 
glycosy, group, m is an optional positive integeTnt^ fntL ^^ ^^T^ CH ^ Z " herein R is a 
The compound 0 f the formula (IT 9 of 1 to 3 and 2 is -CHO. -CH,OH or -COOH. 

^modifying agen, for protein n are as defined above is useful as a chemically 

H 0^° C0mpOund oi me fomiula (r): 

2*£2E Snt"^ CHl,8 " CH,0H a m «« ■ « ^ defined above is useful as a protein 
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BACKGROUND OF THE INVENTION 
OF THE INVENTION 



OSSCRIPTION OF THE PRIOR ART 

Biologically active proteins are expected to be useful » dmnc u/w. «. 
recombination technology it baamvTZS^ . „!, " ,* U 9 S - ^ the recent progress in the gene 
However, wnen a biotagfcally ??5? ***** adive in "V QuanSfes 

sometimes not mJS^^J^^^ZSSl! ' itS ^ bi ° ,09 ' ca ' ^ * 

unsatisfactory delivery theS " *Tlj2 : JSTJT *• **> or of*, 

bioiogicaily active proLr^XnedTornT^ 1^. "*°™*' a ^"*™°" * humans of 
may induce severe symptoms dJiSffiTS^ES "t* 8Sanima,S " m,cro< "« anism8 - 
technical developments are desired which tST^STt, ^ '° r "** 11,658 P"*"' " *««». 

specific cells or tessues. or whteh TU£ * i ^ °' Pro,elns ' "•** deBvef Plains to 
btologicaJacBvities. *° ** lmm w»8«*»y (antigenicity), while maintaining their 

W ^ * «"e chamica. modifications of proteins have been 

-nd Son JX?" ^ *° * ** «* compounds usable in separation 
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SUMMARY OF THE INVENTION 

* *£sr jests: xnrj'i'ar *— - — — - 

characteristics of the polyemylene gjycoiro^^l !* SUOar Chain moie * in » the 

reduced toxicity and f£ Z t£ST«2 7 K '"T"* h£,Wi,e " 

fractionation, lor instance. The present inventors mafeT, IT J? Natives can be used In protein 
and have now completed the prLnHnvenSn '"vestigations on the basis of these findings 

wSSXTl ST5 a 7 P0und - - tofmu,a 

SS or 9r ° UP - m iS 8 " *»« — ^, n is an integer of , ,o 3 and 2 is «HO 

*<™a^ « - of »e „_ or 

^sraasr sssaxss 
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£ 2 I<^lT« g * a T y, '' an0Syl - "* SiaBC add - derived 9roups "«* 35 N-^tymeuramioyl. etc. 

s EZESFS J^osy, Msaccharide groups such as rafftnosyl. I^SSi^St^ 
ISST^ tetraSaCChande 9TOUPS as ^cosynactosy,. lacto-N-tiaosy? and 

taJIIlJ!". ? yC0Sy L: * in 9,9 ,orm °' a uronic «*» » a «««lc acid derivative, it may be in the 
orm haWng a free carboxyi group or In the form having an alkyNsterifled cartxJxyTg^oup Same es d 

»o Sps 9 7 9 ^ 3Cid "' 93l3C,Uran,C «■* 9— ate-and ceLuS 5S£ 
• UlfJ ly / 0Si< i! b8tWee " * 8 ' e3pec)ive unte ma V b ° '« t"e «xr fl-form. 

* may to in - aceve tofm - said ** V8 - **- 

« idJlfdZS^ 8 ' £ T Pl ?' COmp0und9 derived from ««* imidazole. 4-substituted in> 
ri^^T y b9nZ ° Wa20,e - "* *• 3Cy ' 9r0Up tound to *• atom in the 

2-beoithSwo? ,nC,Ude ' * ^ WOe8tera "* hete "^°* -ch as 2-pyridy.thio. and 

prefe^ * ^ P0S ' aVe ' nte9ef m " Pre,eraWy - m ° re ab "< «■ ™ 

a ^ COmp0unds » can b « P"*«*«. (or example, according to the following reaction schemes: 

0) Production of compounds (I") in which Z = CHO in formula (I): 

ffo-ecH 1 CHtO,vccao„ +1 oz' 

(17) ' 

Q0 ' 1 ^R'-O^Ca^Cfl^^CHtVjOZ'-teoceMioa 

\HO^C5,CH s 0> r -CCa l ) llM 0H ' 00 
\ (V) 

R'-o-f CH s ca,ov-CC3 t ) n+1 oh -^ t '-^-ca t CH s o) F <ca t ) n -cao 
(VI) (w) a 

alkali Hydrolysis . 

R-d-eca.cHtO^ca,). -cao 

CI') 

acetyl Y is a haton™, JL /I! n "»e nydroxyl and amino groups of R with an acyl group such as 

a ZT^^z^r bromine a,om) w 30 gLp - d z - 

of a glycosylate cato.yst sue! mTS^SS: when vT Tchtl'J ^ in »■ »»««• 

method [Berichte 34 9S7 nanm « h„Th- f ° " ne bromine a,om - bv 1,10 Konig-Knorr 

Natural P^'r^Z Z whin v " m>,hotf tReCent ^pments in the Chemistry of 
an acetamS grout h £E£Ei 2U k a ? h aCe,a,e -nd * * 3 h8X0Samine **«*• naCing 
56 0979)). 9 P "° 00 Oiere0f ' by the 0xa20line m9th «l [Carbohydr. Research. 72. C12-CU 
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Wtao r k tlTOl . w ^'"2' *<«<«• 3 ion Mao ? is MMtrMMw* 



fii) Production of compounds (P) in which Z = CHtfH in formula 



(I): 



r'-o -6CH s cff,o>rfcst) . off alkali "j*™^** • 

<w> a+1 ° a * *" 0 ^ca,o>-ca,) n -Ca.OH 

"-o-eca.CH.o^cao.-cso 
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[In the above scheme. R, m and n are as defined above ] 

« to an<a.i 

- 20 hours. The compound (D can ataJhltS? ?k ^ hydroxide * a*** ° - 4'C for about 5 
reducing agent s^^^^l^^/^^ a^e-mentioned compound <„ with a 

unyonoo or soaium cyanoborohydnde. In an aqueous solution. 

m Production of compounds r> in which 2 = -COOH in formula (I): 
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Al kali aydr olysts 

> R-o -Ka.casO^csOB -coon 

fin the above scheme. R. R'. m and n are as defined above J 

~r^th^ « - - — out by the 

"vi^^ * — * subiecbng to a,ali 

5-20 hours. w,w,tnam e«>anolic solution of sodium hydroxide at about <M«C for about 

such ^^^^^^^ J-- * ordinary chemicai metoods 

When the compound to be JdTmS^Si^ ^ "* dTOmato 9"P'V- 
with the reaction, said group or groups may beCtoc,2 IS? * ^ mi9ht P ° SSib,y in,erfe '° 
(e.g. benzyl, trityl. benzytoxycarbonyi tert butvlZ^V , V 821 2 kTOWn pf0,ectivo Qrou P * e™P* 
me desired compound can £ obttned TJ * i5opropy,id «»>- reactioa 
effected by a per se known method. ' 9 f8actl0n 10 deprotenction. which can be 

^^^^tS^^^^ 9 m PreSent inven «on are useful for introducing chemical 
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humIS SrZZ?? 9 V M Pr ° teinS m8y b9 onw derived ,rom "«*«« animals including 
, m,( ™*? an,sms ' ones derived from plants. genetically engineered ones, or 
synttetc ones." Km for example, there may be mentioned cytokines [e.g. interferons [interferon-o (IFN-o). 

22Tf « ,nterf8f0n " 7 P^ 1 im8r,eU,dn 2 ** hormones l*» 9-* hormone, insulin 
IZTh?* r 8 'u. !" P9roX,de di3mutese (S0D * "P^aginasel and other proteins such as im- 
12 nS S ' ua TJ° "'J : 8ri ° U8 f 0168368 " P8podase8 ' various cytochromes, islets activating 
rSSLm^ '"h^tor protems. and neocarzinostatjn. Among them, recombinant IFNs (rIFN-a, rlFN- 
. f,FNnr) ." d * 2 produced b * 9 eno recombination, techniques and SODs derived from animals and 
microorganisms are preferred biologically active proteins. 

10.0OT toSTo 8 OO raWy ^ * m0,eCU,ar ^ 01 ab0Ul 5,000 to 8b0ul S °- 000 ' more P refarab| y abou« 

,h„ IIlL^r! 8 i; ti0ne l Ch8m ^ al m0difi ° r 9r0upS ^ oound to at least one of primary amino groups of 
the ^taolog.calfy ffitfve proteins. The primary amino groups of proteins Include N-terminai amino group and 
c-amino groups of lysine residres. y K 

hl „.^%f°!r e ^ e lf he ^ al ' y " m ^ ,i8d Pro,elns ^ be P**""* ^ e^Pte. by reacting a 
biologically active protein wfth an aldehyde of the formula ^ a 

R-O-f CHjCHsO -h^-f CHa) ~ CHO (f) 

wherein R. m and n are as defined above. In the presence of a reducing agent 

cyan^or^Sr 1 " * ** ' $ ' SOdium borahydride - «*"" 

From the viewpoint of selectivity of reaction, sodium cyanoborohydride is preferred 

T , ™ Ca ) ton reaction - •» """pound (0 can be used about 1-10.000 mole 
equivalents and the boromc reduang agent about 1-50 mole equivalents to the biololgically active protein 

^ ™ 09 S9,eCted ° y ai,he ' tha the proteinThe 

"ot .nterfare me reacton can be used as the reaction solvent Examples are buffers such as 
phosphate buffer, Tns buffer and acetate buffer. 

ata2?n"l2? ?"? tf °, n f 1 inaCtival9 "* Proteins or d0 TOt '"torfero the reacion. such as lower 
SSJ 9 ' ™f ' l ! tt,an0 '' ^"P 3 " 0 "' tetrahydrofuran. dioxane, acetonitrile. dimethyl sulfoxide and 
JTlKrr^ l* adde * 7)10 re3Cfi0n ^ °o oarried out under a wide pH range of about V£ 
to £2S^ "T^l 8 Pr !' 8rabl8 - ^ r8aCt0n tempera,ur8 may *> *thin the range h M 

JlSEL^L d8n -™ f T b,y ^ of about 0 to ^ ^e reaction time of about 

!f 2£?h*T? . h0UrS ' " - b ° SUffident ^ desired - ohemically-modified proteins can 
ba obtained by punfymg the reaciton mixture by conventional methods for protein purification suchls 

SSLSS. 2 S^f"' i0n T eXChan " Chfoma ^. gel fi«ra«£. high^peTrSc^ 
chromatography and electrophoresis. The extent of modification of amino groups can be calculated for 
example, by acidolysis followed by amino acid analysis. P caicuiateo. for 

The above-mentioned chemically-modified proteins can also be prouced. for example bv reaction <. 
b.ologically active protein with a compound of the formula P V ^ 8 

40 R-O-f CHjCHjOKr-f-CH,)— COOH (D 

SSL' ""' ° 8/8 83 d8fin8d ^ in me preS8nc8 * a «"*"*« agent such as a water-soluble 
«mH?, COndensin ,9 10 be use °" i" I"* above reaction is. for example l-ethyW-O- 

wat^cTiSr^^ 

^ Chan9in8 0,8 of?e W proSn ' o STcSU 

2 ItTT 3 00S / ,h8 Pro,8in 8,1,1 me COmp0und ^ in the rea « ion Any solvent 

SS^SSr^TTr !° ,Vert ' m8y 8,80 te ■ «**r such as 

SSCl. ^ f 3 aC8,8le bUft8r - ° r98niC SOlV8ntS which d0 not '"activate the proteins or 
interfere the reacUon. soch as lower alkanols (e.g. methanol, elhanol. i-propa n ol).acetonitrile tefrahyd ro wan 
dioxane dimethyl suboxide and dimethylformamide can be added. The reaction «STi2?2 S?l 

Sm^S ^ H- b h U ? H ar ° Und n9U,r8,i,y iS Pr8,er8We - n ° react,on ^mperaturo ma J be 
JlTSrS. ^ J ? d8n8,Ufation 01 *« not occur, but is preferably, within about 
0 to 40'C. The reaction time of about 0.5-72 hours, generally about 3-30 hours will be sufficient ^h? 
desired, chemteallyroodified proteins can be obtained oy purifying the reaction IS by 
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amino group, in Ihe protaSn ^ t^Z^Tz^T^'^ ^ ^ 01 m ^ flcation 
Biochemistry. 14. 328-336 (1966)]. "** by °" ^^-tnnrtrobenzenexulfonic add method [Analytical 

s In using protein modification. (p) can be converted in an - 

me same way as (rj itself. In this cmTJi *m£2 a Sli, !T °' **** am ' d8 30(1 »*" ^ in 
is not necessary. 036 * a cond8nan 9 agent «n water-soluble carbodiimides. etc. 

'° ^CrtCrW^HrCH^o- X- (10 

2^1"°"^ ' C0 - and delfned above. 

"^SS^hSS! «lf,r in ° 9r0UPS ^ « * the chemically- 

. groups. When the ^Xl^^V^l^Z V™*? b0Mn- to S * d 

m preferably about 5*0% (aveVage). pSTartv aZ^rX T T"*' ^ °' *• '* amino 

formula (II)- h this case the N^LuZiZ. ,(W0% (average), are directly bound to group of 

direcfiy bound thereT m,,na ' ""^ may hav ° w ™y not have the group of 

The above chemically-modL S n ?ZT ? °T b ' 0,09iCa " y **** P f0,elns - 
• monkey, dog. swine. rab^^Se^)^ ttm'TS^ 10 mamma,s ^ 

InHctou. eapwlss, sic. ™™™ """It «< **v U» tons h tn torn v 

ImmimopotSaS^STaSnimlld »ZJ!!f Jf T"** """"^ OWflh Mailing of 

» much effected by the concentration ,W SmCe 0,6 ,ormation °' P"ofpHaiw 
example, in fractionating human plasma SEThr usil 2 ~ nceWation ' *» «* strength. pH. etc. For 
solution cooled to about 4-C. a i% ZuZ of the Zll T*™? W 10 3 hun,an " ,asma »«-*• 

■tests sra t aSS 2 ^ " ~ °' " 

0.0. M buffer ^^ wT^ZT) ZSTtT"™ «" 0 * h ~ partito > 

NaCi is used. The mixture is **3S£li L al^J^^^ S " eden > « " «■ 
0 minutes. 3 y subsequent cenWfugation at 2 5 « ^ t 2 , d * f00m ,em «*" a <"° '<* * least 
fraction (hat con^ns desired protein L be HZ by Sino Z2",h tW>PhaSeS " separa,Bd A 

m each case, the use of the compounds^ J LSwT^ ? UPP8f ,ayer " ,he ,ower te * ef - 
suga, chain in addition to partition J%£?£SXZ S£? "* **> ^ to "» 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 aid Fig 2 show binding, capability to the Immobilized lectins of the modified proteins described 
Reference Example 2 and Reference Example 3. respectively. 
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EXAMPLES OF THE PREFERRED EMBODIMENT 

,„ h. ♦ ?* fo " owin 9 i worW "9 examples and reference examples are further illustrative of the present Invention 
ro but by no means limitative of the present invention. M invention 

Exampte 2 Synthesis of j9-OflalactDpyranosylpolyethylene glycol aldehyde 
ts fi) Synthesis of i3A^tete0^cetyl-/IH>g a j a ctopy ra nosylpolyethylene glycol 

To a solution of 948 mg (0.79 m mol) of polyethylene glycol mono-2-tetrahydropyrany) ether (mean 

» 2? 433 mQ 073 m m0,) °' NA^-tetremethylur^ were added The 

*" sUmid 31 »»■ temperature for 10 minutes. To this solution. 1.53 g (373 m nJof 

LeSvfi wTJTw 1 000 n9> *" mMun was *^«» m and washed 

tattT! f3 ' S0 " ,,i0n ° f 37 9 01 POt3SSium iodida and 3 g of sodium hydrogen carbonate 
n 60 ml of water and cold water. After drying over anhydrous sodium sulfate, the solvent was evaporated 

TloTTSTl*'' 1 1 PTOduCt ° bteined was «"■■» * column cfu^aTo^hTSS 
S^STf ehtore ^«»»«* (»5)1 to give 520 mg of the tetrahydropyranyl ether ofW4 

a^^l?T t0P T° Sy ' P0lyethy,8n9 9 ' yC0L ™ S was dissol «* « 3 of acefc SS£r?f, 
Si ^^"^ f0 ' 15 «~«- toluene was added to the reaction 52^*2 
Mutant mixture was evaporated to dryness under reduced pressure. The crude potan hloMtad was 

NMR (90 MHz. COCtf 5: 1.97. 2.05 and 2.14 (12H. each s). 3.67. 4.57 (1H. d). 5.05-5.42 (3H. m). 

s (H) Synthesis of 2A4.6-tetre<)-ac«tyM-t>galactopy ra nosylpolyethylene glycol aldehyde 

NMR (90 MHz. CDCh) * 1.97. 2.04 and 2.13 (12H. each s). 3.66. 4.56 (1H. d). 5.03-5.40 (3H. m). 
(iii) Synthesis ol *-0-galactopyranosylpolyemylene glycol aldehyde 

2.4-Oinitrophdnylhydrazine reaction: positive; 
Anthrone reaction: positive. 
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t Synthesis of Z-^^^o^r^^y^ g)ycol ^ 
(0 Synthesis-of »««««mw«^ ^ 

mg (1.4 m mo.) of a-acetamido-U^eJa ^»S^ * 10 minUteS 545 
for 1 hour, 672 mg (0 .S8 m mo.) of po ZlZTJ^^tT^ T ^ 
weight 1.200) was added and the resS SlS SiX225*^ "* (m6an mo,ecu,ar 
reaction mixture was poured into 15 mlcrf sZTJH™^ T * f °° m ,8n,pefatl ' re 2 days. The 
with chlorofom,. andTelrganic it wL 1, ^- Um Mf09en cart)ona, » ™» extracted 
evaporated under reduce 52- JTeS? JZSSFS ^ was 

raphy Islfica g* ,0 g; e,uen\X^l^V^ S5« o7lS £11 C °' Umn Chr ° mat ° 9 - 
acetamido-3.4,6^K)-acoWI-2^xv-/t-D^lu^rrl«r. . 2? 0 8 tefran y dro Pyranyl ether of 2- 

the reaction mixture and the resultant mixture was JZ^ZZ, 1 a Tolu9ne was added to 

crude product thus obtained wm 3ed bvIZ„^ ^ Under rBduC8d P ressur * ™* 

^ NMR (90 MH, «* * 1.95. 1.99 and 2.07 (12H. each s^5. 478 (1H. d,. 5.02-5,3 (2H. m, 6,0 

m Synthesis of glyco( ^ 

The alcohol (1.1 g, 0.77 m mol) obtained In steo m wac tro^n #k 
^ NMR (90 MH, CDO, * , * , j, and 2 . 03 (12H , each s) . ^ ^ ^ ^ ^ ^ ^ 

OH) Synthesis of ^,amid^eoxy.^, UC o P yranos y .po1yo«hy I ene g.yco. aWehyde 
The aldehyde (818 mg. 0.57 m mot) obtained In step (ii) was treated in »h» «~ 

' NMR (90 MHz. COCb) »: 2.04 (3H. s). 3.67. 4.63 (1H d) 718 MH hi 
a4.Dinitrophenylhydra2.ne reaction: posiUve. * ( ' * 

Bjarnnle 3 Synthesis of ^lucopyranosylpolyethytene glycol aldehyde 
(i) Synthesis of ^3.4 > 6-te«ra.O-a C e^M.r> g .ucopyranosylpolyethylene glycol 

a-* «. - « - * 

tetramethylurea were added, and the mixture was sfirrJ * Z > 9 (6 m mol) of HJtur ^' 

solution. 2.46 g (6 m mo.) of •awSSLTilt! 1.1 T 'T^* '°' 10 minutes - T ° «■ 
>he resultant mixture was stirred J 1 5? o 2 hours Tnl^l Z' T ™ ^ — 
dissolved in chloroform and washed succeSvelv 2, Zt . ^ C °° l,n9 - me reaction mbrture was 
4.8 g o. sodium hydrogen caroonaTe SS?L2 2 3T" ? °' 8 9 °' P ° taSSium i0dWe - 
anhydrous sodium sulfate. After removat oTthe »"enT 12 HT'^* ^ ^ W8S over 
purified by coh^mn chromatography (silica oe I M rSTS ^ PfBSSUre - CTUde product was 
of the product (colortess oil) 9 9> U6nt ^o^methanol (97:3)] to give 1.7 g (30%) 

NMR ,90 MH, COCW t 1.99. ,02. 2.03 and 2.07 (12H. each s, 3.66. 4.6, (1H. C, 4.88-5.33 (3H. m). 
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(ii) Synthesis of 2.3.4.6-tetra-O-acetyl^-O^lucopyranosylpolyethylene glycol aldehyde 

Ex a i?S 0 MnK?07n 175 IT 0 in * p ® was in *• «"» manner as described in 

Example 1-fa) to give 970 mg (60%) of the product (colorless oiO 

mSSStSm!!? ,: '* *"■ *" " " 7 m - * « «■ « * «- - » oh. 

(ni) Synthesis of ^O-glucopyranosylpolyethylene glycol aldehyde 

2.4-Oinitrophenythydrazlne reaction: positive; 
Anthrane reaction: positive. 

Barnpje 4 Synthesis of tf-C>galactopyranosylpolyethylene glycol monocarboxylic acid 

(i) Synthesis of Z.SAB.tetra^acaty^alactopyram^ipolyethylen glycol monocarboxylic acid 

2 7 ^ u!,r^ ^ ^ m Exa,np ' e ^ 18 ml of carbon tetrachloride. 1.8 ml of acetonitrHTand 

zsz wTmySxr m ^ um 3ui,a,e wd "v"** ,o *>— und - 

NMR (80 MHz, COCH, ft 1.88. 2.05 and 2.15 (12H. each s). 3.65. 4.58 (IH. d). 5.00.5.43 (3H. m). 
(ii) Synthesis of ^-D^alactopyranosylpolyelhylene glycol monocarboxylic add 

ssiLtcS^^ — mwskk Se= 

-g of the SS^S at °- 77,6 ^ W3S eVap ° rated — «»-«• 'o 30 

NMR (90 MHz. CDCIj) «: 3.66 (-OCHtfHjO-) 
Ift 1733 cm"' (COOH). 
Anthrane reaction: positive. 



so 



Example 5 Synthesis of *0-galactopyranosylpolyethylene glycol 

P<ocadum described in «^ acetobromogaJactose by following me 

mg ol the product (light yellow « 0 ma " ner 38 ° ted " & " B «* K,il > to 9^ 190 



NMR (90 MHz, COCh) 6: 3.66 (-OCHjCHjO-). 
ss An throne reaction: positive. 



9 



0 251 304 



Example 6 Synthesis of i-D-galactopyranosyWiettiylene glycol aldehyde 

(i) Synthesis of 2.3.4.6-telra-O-acetyM-C-glucopyranosyldiethylene glycol benzyl ether 

. * ' f" 0 " °' 589 m 9 < 3 m mol > <* 9"ycol monobenzyl ether in 19.5 ml of nitromethane. 

m^lInlT T ? n mercurlc c y anitl8 «« 3 9 « <*««• ™ B «Jcled. and the mixture was stirred at 

^IT^ ""^ T ° WS SOlutt0n ' 369 m 9 < 9 m mo, » °» acetobromogalactose in 19.5 ml of 
anhydrous benzene was added dropwise. and the mixture was stirred at 55'C for 24 hours in the dark. After 
cooling the reaction mixture was dissolved in chloroform and the organic layer was washed successively 

oTwaTaTid 2? n Th°' 18 9 * ?° 1aSSiUm f ** 14>8 9 * 80diUm hydr0 «^ cart » na » * 3 °° «- 
™^f„^ T' ?* 0,980,0 ,8yef W 0VW a " hydrou9 ^ su,fate - ™* so'vent was then 
V!T ^TV! pr0duCt "*« w P-«W ^ column chromatog- 

iii^fi Si" 6 * chlonofo,,n J 10 *• , 4 5 0 02%) of the product (colorless oil). 

3,. sssissim ■* 202 ^ w i,2H - - * 455 - 493 ^ - * « « 

(H) Synthesis of 2.3A8-t8traO-acetyt-^-f>galactopyranosyldlethylene glycol 

20 .hh^.?'^ °' ? 7 9 (2 8 m mol) °' 018 benzyl ether »» step (I) in 32.5 ml of acetic acid was 

room temperature for 5 hours. The catalyst was then filtered off and toluene was added to the fiHrate The 
£££JZ?" ^ ?T" ""^ redUC80 preSSUra *° 9 ivo *• ^ «»* ^ purified 

NMR (90 MHz. COCb) 4: 157. 2.03. 2.05 and 2.13 (12H. each s). 4.55 and 4.94 (1H. d). 5.05-5.40 (3H. 
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so (B) Synthesis of 2.3.4,6-tetra-0-acetyM.f>galactopyranosyldiethylene glycol aldehyde 

bJH??! m ^'J,' 8 m m0,) 00,a, ' ned 81 *» 00 was «*> same manner as described in 

Example 1-0.) to give 0.67 g (86%) of the product (colorless oil). «<**n«sa m 

* PH.T^,^' C0CW 1 ' 97 ' 2 ' 03, ^ ^ 214 <12H> "* 5,1 457 3nd 495 < m 8ach * ««*« 

(iv) Synthesis of ^-O-galactopyranosyWiethylene glycol aldehyde 

40 in Ex^rfJ?, <66 ° m L'' 52 m m0,) 0b,ained in St9p m was ^ in 9,8 manner as described 
in Example H.,) to g.ve 185 mg (46%) of the product (colorless powder). 

2.4-Oinitrophenylhydrazine reaction: positive; 

Anthmne reaction: positive. 

<s 

Rejerence Example 1 Production of polyethylene glycol-modified IFN-aA 

(i) A solution of 0.68 ml (8.8 m mol) of dimethyl sulfoxide in 2 ml of methylene chloride was added 

STminufes 30 a^ ^ m m0l) °' ^ ^ " 10 m ' °' m8th " 8 " 8 ^'^0,^ 60.0 
mSn m 6 I*™ °' S 9 <4 m m0,) °' P0,yeth y ,8ne 9'YCOI mono-2-tetrahydropyrany. ether having a 

ml o 2T? ^ °' 1,200 i0 4 """ ° f meU,y,8ne cn,0rid8 was a<W8d dropwise. After ,5 mites 2 8 
2ilt*rr..7 108 r8SU,,80, ^ W3S ^ ,0f 5 ™ U,8S - 'empe 2e was 

o S av^wL d? J W8,9r IT!! 3dd8d - ^ miX,Ur8 W " 8JrtraC,ed Wi,h metM8 " 8 ch,0 ^ e - - d «s 
SI Tm^ S , J1 ydr0US SOd ' Um SU " ate - Mef rem0val °' solv ««" «"°er reduced 
pressure. 30 ml of an acefc aad^ater mixture (*1) was added to the residue, and the mixture was stirred 



so 
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raphy (silica gel: 40 g *m*dZJZl >~1* > « * M * ° bt8med was °* » lu ™ chromatoo- 



"ST Sm^ZT^ "* *• ^ ifl ^ Patent 

Phosphate buffer (pH 7.0 ^ ^ 0 S M^IS? J* ^ was *»- -B*- «?2 
and 45 mg of (he polyethylene g"Z n^lSl? 9 * ' ° 0V6mi9ht ^ ***** was «aten out 
E*amp.e H, ^ ^CSSTSS? S £2 , ' 100) ° b,8in8d in Refe ™» 

cyanoborohydride wee added and stirring wTcTnu^Vf^ I '2? m « * «*"» 

was dialyzed against 25 mM ammonium acWbuI^LJ ™ ^5 24 ^ reaction 
to 2* hours. The dialyrate was seoaral^SLS 5 0) COnt8ln,n9 0 ,5 M "»*™ «=htoride at 4-C 
with 25 mM ammonir^a^ c G * 75 ^ { " * 45 "as carried out 

protein- fraction was -ISTil^cSl^ ™ M H S ? iUm " 31 - « a ^« 

bovine serum albumin as a standard ^7?^. ^1,°" * *» ^ ush »9 

4-5 of ft Lys residues in IFN.tS be^ moX ISfJTt"** " '* ****** «* 
038 x 10' International unite per mlingraT ^ m623Ur3d by enz >™ immunoassay was 

20 

2^ E^nple _ 2 Pn^c^on of ^ actopyranosy|po|yemyte(i8 ^ 

PubiSatT JJES^.^TTJ * *"*" «"«*" Patent 
* P"<^bufl*<pH7.0>^^ dlal ^ against 0.2 £ 

and 84 mg of the atoehyde (mear lol^^^^l 0 ^ ]"» d,a **«* wa, taken out 
The mixture was stirred at 4-C for 5 hours Th^ ?, m „ , ^ Bfampte H>n) was added *a"«o- 
mixture was further stirred at 4'C for 24 Z, t£ *?• «as added and the 

ammonium acetate buffer (pH 5.0, containino TTw I ^7 ^ ^ a 9 ainsl 25 "»M 

30 was taken out and applied to Septa** G$s ^Ji^T f 10 "* 81 4 * C for 24 hours - dlalyzate 
acatate buffer (pH 5.0, containing 0 ^ M^tTchSL* **" 25 mM 

collected. The protein content of Ws fractfon JSZn^ ^ 8 p,ote,n fr** 0 " <* "»l, was 
as a standanl was 54 ugmH Ami* •ffSjSSEta 2,^ me,h0d USin9 ^ S9fUm ^ 
w --r-ed.rheac.i,™ 

subjected to affinity chromatography using StoT^ J R9ferenca Sample 2-(i) were 
wheat gem, lectin, which is «pabte to r^ntee^S J£ ? 8 ?, ^ 80 9e « "^'^ with 

• group. Unmodified .FN, and me pofye^yZ S5l « " 8 n0nredUC,n9 ^ ,8ctoS8 e ^ 
passed through it while the ^-D^ l a Ct ip^S^ r SJ D ^° T! 8dS ° rt ' 0d °" me co,WT1 " 
adsorbed on RCA120-Agardse ^P^anosylpolyethylene glycolnnodified IFN-a was found to be 

> polyamylana glycol^odified IFN-a. CSSTSSfiSS M ^ ^ *• ^^^osyK 
chart, arrow 1 indicates the time wtan Si * T- " 9 "* absofb a"<» at 280 nm. In each 

containing 0,5 M sodium chtonde 2 ^IT^TtTT 1° ' " buWer 
Phosphate buffer (pH 72) containing 0.15 KdiuTciLdl tn !" e ' U8nt W8S •»■« •» 

10 mM J-D^actopynwoside and 0.15 M Sd U m fhSS! . Ph0Sph8te buffef (pH 7 2 » contalninB 
changedfoth.^0, *^JLtt£^~J£^ * ^ J 
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5g^ce Exarngje 3 Production of a-acetami^eo^.^lucopyranosylpol^yleno glycot-modified 

1 30o! SSS-n"! "T^.?' R f 0rence ^P' 9 4 53 m 9 °' ,he (mean molecular weight 

22L fT?J" ,U, J ,nd U m9 ° r SWjiU,n c ^ohydnde were reacted with .FN- and L 
Sr^M" ^ lhe Same manner M in Example 2 to give 42 5 ml of a main 

?J JESSJS ST 6 ^ by e ^ me lmmunoassa > - 070 

1 30u?oSn^^«on1 25?* ^ 4 107 m9 * ,h8 < m8an weight 

eSL^ZL w^^J, ^ 28 °' *" >um ^^hydride were reacted with IFN-a and S» 
E2Ti£? ^ ^ 52,08 manner 88 in Example 2 to give 24.S ml of a main 

"» JK£ h J^^ 7)18 ***** M detem,ined by ^ « 083 

me JSSTS f£? m P °' y8th * ,9re IFN-« obtained In Reference Example 1* end 

l Z^TJ,^^nT°^ B ^ C ^^ l ^^ Bn ° ^modified .FuJas obtained 
ZSZTISZZI H ^L l ) Z e ™ ***** * chromatography using WQA-Agarose (Hohnen 
I 2^, 39 ! £ C ° Upled W " t ' wheat 9 0rm *** « capable to recognize and Wnd specTncaSv 
to a nonreduang ^N^cetylglucosamine end-group. Unmodified IFN-a and the polyetnyCeXoSfied 

SZSZZ^V* C0, T ? PaM9d ^ ^ °" conUBry^r^'StSLS 
SIStSSi'! 8 '^^'P^W™ Ohfe*nodHlad IFN-„ species were adsorbed on WGA- 

M to 2SmM 22? ^ ammonium acetate buffer (pH 5.0) containing 0.15 M sodium chloride 
chloride 5 mM amm ° nlum buffer <P H 50 > containing 0.15.M sodium 
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Claims 



1. A compound of the formula (I): 

- K^^SSS^^ 9 ^ 9roup ' m is - ^ «— " - " 

HboirSZ? ^CalT " ' S """"^ xyopyranosyf. lyxopyranosyl. 
<s vicianosyl. sa^bubSy. !2l2L?? T*"* ma,,0Sy, • C9 " 0biOSy '- a**"* 

2-deoxy^py^C- " ^ " Plucop W' Safactopyranosyl or 2.acetamidc 

so s J2 T P0U ^ aCC ° rdin9 10 daim '* wherein m is ro « «"*• than about 200. 
so 5. The compound according to claim 4. wherein mis about 5 to 100 

6. The compound according to claim i. wherein Z is -CHO or -C00H 

7. Tne compound according to claim i . wherein Z is -CH?OH 
r rvl mem0d ^ producin 9 a compound of the formula (I)* 
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(a) subjecting a compound of the formula: 

f" 0 ^ CWHAr-pr-r CHOfi— Z wherein R' is a monosaccharide or ofigosacchartde group derived 
from a gfycosyl. group by protection of the hydfoxyl and amino groups of a glycosyl group with an acyl 

.. ST 8 ?™; £ £ Z a ?" defl " 8d ^ 10 alta " "y^'y* to produce a compound of the formula (I). 
* CHjCHjO-t-^-^CH&.Z wherein R, m.n and Z are as defined above, or 

(b) reacting a compound of the formula (ty 

R<K CHrfHtf T-sr-e CH^-CHO wherein a m and n are as defined above with a reducing agent to 
de£* aboTe *• ,0fmU,a <"T^ C ^ W+WfcOWH wherein R. m an'd n arc* 

» 9. A use of a compound of the formula (I): 

in2,t «?fl^^\t % Z WherSin R is a 9lyoosyl 9 roup< m * 8,1 °P Uonal P 0 *"** "nteger. n is an 
iSa £ Z b 0,0 W ■° 0CH 10 ^ 8 Protein having aTroup of 

« ri°?h CW ^t^ C ^ B " X '" her8in X fa • CHrtr "CO-and a m and n are as defined above the 
En, * to * ,eaSt °" e Primafy 8min ° ^ * 019 P^"- » * chemically modir^gl tor 

xvtonLir *, ^ T*^'" 9 agent 8CCorcfin 9 to claim 8. wherein R is arabinopyranosyi. 

SooZS' , lyXO f yf ^ Sy '' * ofc,, » w «* fl"«0Py«n«y. gaiactopyranosyl. mannXanosyi 
*, V ' 1 2 ; amino - 2 - deox y9'ucopyranosyl, framino^xygalactopyranosyl. 2-acetamid^eox 

S W 7^ 2-«etamido.2^eoxygalactop y rano 3 yl. N-acefylneuraminyT lacloil. xylobi^maCl 
cenob^syi. d, itobi03y( . vicianoeyl. sambubiosyi. menbiosyl. epicelloblosyi turanosy 7uS toS 

EZSLST^ "T 8 ' 0 '^ ^aiactolactosyi. d^lla^y, iKLEJS 

lacto-N-neotetraosyl and m is not more than 200. 
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Fig. I 
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Fig. 2 
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